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OTHER PUBLICATIONS 

Atty. Docket No. AT9-98-835; U.S. patent application Ser. No. 09/281,081, Related 
Co-pending Application Girish Johari, et al., filed Mar. 30, 1999. 

ART-UNIT: 2181 

PRIMARY-EXAMINER: Wong; Peter 
ASSISTANT-EXAMINER: Phan; Raymond N 
ATTY-AGENT-FIRM: Bracewell & Patterson, LLP 

ABSTRACT: 

A method of servicing a computer system without interrupting operation of the 
computer system, by connecting a computer component to a board of the computer 
system, detecting connection of the computer component to the system board using a 
control circuit, supplying power to the voltage input of the computer component in 
response to detecting the connection, and thereafter monitoring the power supplied 
to the voltage input of the computer component. The method may be used for core 
computer components such as CPU modules and voltage regulator modules. Power to the 
voltage input of the computer component is turned off in response to a 
determination that a current level of the power supplied to the voltage input 
exceeds a specified level. A fault signal is latched in an active state in response 
to the determination; the fault signal is reset when the component is removed from 
the system. The method also applies to a plurality of hot-pluggable components, 
wherein the power supplied to each component is individually monitored. 

11 Claims, 4 Drawing figures 
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TITLE: Thermal packaging for natural convection cooled electronics 

Assignee Name ( 1) : 

Compaq Computer Corporation 

Assignee Group (1) : 

Compaq Computer Corporation Houston TX 02 
Brief Summary Text ( 6) : 

Power converters are necessary to convert readily available forms of power, such as 
power from an ac outlet or from a battery, to regulated power required by many 
electronic devices including laptop computers . Some of the power during the power 
conversion process is inevitably converted to thermal energy which must be 
dissipated at a high enough rate to prevent excessive heat build up and product 
failure . The packaging used to contain the power converter usually includes the 
means to diffuse the extraneous thermal energy, otherwise known as the dissipated 
power . 

Brief Summary Text (8) : 

The demands of the computer market require that the power converter for a laptop 
computer be designed as small and lightweight as possible. The size and weight of 
the converter, however, depends not only on elements of the converter itself but 
also on the allowable dissipative power density of the packaging. It is desirable, 
therefore, to increase the dissipated power density of the packaging as much as 
possible without increasing its weight in order to decrease the size of the power 
converter and to stay within acceptable industry thermal standards. 

Brief Summary Text ( 9) : 

Natural convection using air as the heat transfer medium is presently the preferred 
method to dissipate thermal energy from laptop computers and/or power converters. 
Air in the enclosure exhibits very low thermal conductivity which tends to decrease 
the tolerable dissipated power density of the power converter. Forced convection 
methods (a fan for example) and alternative heat transfer media are undesirable in 
laptop computer power converters since they would increase the size, cost and 
weight above acceptable limits. Since the thermal dissipation of natural convection 
using air as the thermal medium is limited, several methods have been developed to 
enhance the dissipated power density of natural convection cooled electronics. 

Detailed Description Text (2) : 

Referring to the drawings, FIG. 1 is an exploded perspective view illustrating an 
electronic device, generally referred to by the letter E, constructed according to 
the present invention. The electrical components of the electronic device E are 
mounted onto a rectangular circuit board 28, and this assembly is placed into the 
lower half member 20c of a hollow box-like enclosure 20 (FIG. 2), which is 
preferably shaped like a rectangular parallelepiped. The electronic device E 
illustrated in the drawings is a test device used for thermal characteristic 
evaluations, but is similar in size and shape to the intended electronic devices to 
be used with the present invention, such as dc — dc converters and the like. The 
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enclosure 20 is preferably made of any of the organic polymeric compositions 
commonly used as structural plastics such as polyesters, especially a thermoplastic 
polyester sold under the trade mark Valox by General Electric, acrylonitrile- 
butadiene-styrenes (ABS), polycarbonates, and the like. It is desirable that the 
organic polymeric composition used be able to conduct heat readily and not melt at 
the temperature of use. Furthermore, the organic polymeric composition may be 
filled with a conductive filler such as aluminum or copper powder, or the like, to 
increase the heat conductivity of the composition. The enclosure 20 comprises an 
upper half member 20a and the lower half member 20c. The lower half member 20c 
includes a rabbet 20d that protrudes above the inside of its upper edge, and the 
upper half member 20a includes a similar rabbet 20b (FIG. 4) along its lower edge 
to mate with the lower rabbet 20d. 

Detailed Description Text (5) : 

FIG. 3 is a top view of the electronic device E with the upper half member 20a 
removed. A power transformer 26, the size of which is typical of a transformer used 
in a dc — dc power converter for a laptop computer, is mounted in the center of the 
circuit board 28. The transformer 26 is not electrically coupled in the illustrated 
embodiment and is present for thermal measurements only in the illustrated 
embodiment. Four 10 ohm power resistors 30, 32, 34 and 36, each in TO-220 
packaging, are mounted to the circuit board 28. The resistors 30 and 32 are mounted 
side by side next to one side of the transformer 26 facing away from the 
transformer 26, and the resistors 34 and 36 are mounted similarly on the opposite 
side of the transformer 26 facing the opposite direction. The resistors 30, 32, 34 
and 36 simulate transistors, diodes, thyristors or other electronic elements 
conventionally used in electronic devices. 

Detailed Description Text (20) : 

The resistors 30, 32, 34 and 36 are packaged in plastic and physically represent 
similar devices such as various transistors used extensively in power converters 
that dissipate a large percentage of the overall dissipative power and have a 
silicon junction that should not exceed 125. degree. C. in order to maintain the 
reliability of the component. The thermocouples 64a-d were attached to the metal 
tab of the T0-220 style package and thus measured a slightly lower temperature than 
would be the actual silicon junction temperature. A margin of error of 5. degree. C. 
was added to account for this error . T.sub.P/F for the thermocouples 64a-d was 
calculated from the following formula: 

Detailed Description Text (25) : 

Tables 2 and 3 indicate that all the temperatures are within allowable levels at 
all the thermocouple locations 64a-j for dissipated power densities of 
approximately 525 and 1000 mW/in.sup.3 respectively Table 4 indicates marginal • 
failures at 40. degree. C. at thermocouples 64f and 64g at dissipated power density 
of approximately 1500 mW/in.sup.3. The marginal failure points could be easily 
removed by minor optimization readily performed by one skilled in the art. Table 5 
indicates failures at the majority of thermocouple locations at a dissipated power 
density of approximately 2000 mW/in.sup.3 for the specific test sample. The 
addition of a third heat fin member extending over the top of the resistors 30, 32, 
34 and 36 would solve these thermal issues. 
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ART-UNIT: 213 

PRIMARY-EXAMINER: Thompson; Gregory D. 

ATTY-AGENT-FIRM: Pravel, Gambrell, Hewitt, Kimball & Krieger 
ABSTRACT : 

A natural convection cooled electronic device utilizing a box-like plastic 
enclosure surrounding the circuitry of the electronic device. The apparatus further 
includes aluminum heat sinks fastened in good thermal contact with heat dissipating 
components of the electronic device, wherein the heat sinks include heat fin 
members which run parallel to the inner walls of the enclosure and are separated 
from the walls by an air gap. The inner walls of the enclosure are lined with a 
layer of thermally conductive material, such as copper foil, which spreads the 
internal heat flux across the total surface area of the enclosure. The exposed 
surface of the heat flux spreader layer and the facing surface of the heat fin 
members are further made semi-rough and stained black to eliminate potential hot 
spots and to increase radiant heat transfer between the heat sinks and the 
enclosure . 
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28 Claims, 7 Drawing figures 
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DOCUMENT-IDENTIFIER: US 6311279 Bl 

TITLE: Network node with internal battery backup 



Brief Summary Text (20) : 

In an alternate embodiment, an additional battery could be connected to the node 
between the UPS battery and DC-DC converter . Note, however, that any additional 
battery would not be part of, nor charged by, the UPS. 

Detailed Description Text (19) : 

In the embodiment shown, a modular internal uninterruptible power supply 100 
incorporates a battery charger 106, a battery 108, and a DC-DC converter 110. At 
least one of the DC voltage outputs powers the battery charger 106. While AC power 
is available from AC power source 102, the battery charger 106 charges the battery 
108. When the DC outputs of the main power supply 104 fail to maintain the correct 
voltage levels (due to loss of AC power, component failure, etc.), the DC-DC 
converter 110 uses the battery 108 to restore the DC outputs to their correct 
voltage levels until the battery is exhausted or AC power is restored. 

Detailed Description Text (28) : 

According to another disclosed class of embodiments, there is provided a computer 
network, comprising: at least two computers; and a network device, functionally 
connected to said computers, which incorporates at least one control unit which is 
operatively connected to detect inputs from said computers and to send data to said 
computers, a main power supply, and an internal uninterruptible power supply 
functionally connected to provide DC power to said control unit when said main 
power supply fails to provide power within a predetermined range. 

Detailed Description Text (29) : 

According to another disclosed class of embodiments, there is provided a computer 
network subsystem, comprising: a hub for interconnecting computers, which includes 
therein: at least one control unit which is operatively connected to at least one 
computer, a main power supply, and an internal uninterruptible power supply 
functionally connected to provide DC power to said control unit when said main 
power supply fails to provide power within a predetermined range. 

Detailed Description Text (30) : 

According to another disclosed class of embodiments, there is provided a computer 
network subsystem, comprising: a router for providing intelligent traffic routing, 
which includes therein: at least one control unit which is operatively connected to 
at least one computer, a main power supply, and an internal uninterruptible power 
supply functionally connected to provide DC power to said control unit when said 
main power supply fails to provide power within a predetermined range. 

Detailed Description Text (31) : 

According to another disclosed class of embodiments, there is provided a computer 
network subsystem, comprising: a server for providing network access to a shared 
resource, which includes therein: at least one control unit which is operatively 
connected to at least one computer, a main power supply, and a modular internal 
uninterruptible power supply functionally connected to provide DC power to said 
control unit when said main power supply fails to provide power within a 
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predetermined range. 

Detailed Description Text (32): 

According to another disclosed class of embodiments, there is provided a computer 
network subsystem, comprising: a gateway for providing, which includes therein: at 
least one control unit which is operatively connected to at least one computer, a 
main power supply, and an internal uninterruptible power supply functionally 
connected to provide DC power to said control unit when said main power supply 
fails to provide power within a predetermined range. 

CLAIMS : 

7. A computer network, comprising: 
at least two computers; and 

a network device to interconnect said at least two computers, the network device 
comprising: 

at least one control unit configured to detect inputs from said computers and to 
send data to said computers; 

a main power supply comprising a DC output and main power conversion circuitry 
configured to provide DC power at said DC output to said control unit; and 

an internal uninterruptible power supply' (UPS) comprising a UPS power source and 
UPS circuitry, said UPS circuitry being connected to the DC output of the main 
power supply and configured to provide DC power at said DC output from said UPS 
power source to said control unit only when said main power supply fails to provide 
DC power within a predetermined range, said UPS circuitry being different than said 
main power conversion circuitry. 

8. The computer network of claim 7, wherein said network device is a router. 

9. The computer network of claim 7, wherein said internal uninterruptible power 
supply is modular. 



10. The computer network of claim 7, wherein said network device is a hub. 



11. 


The 


computer 


network 


of 


claim 


7, 


wherein 


said 


network device is a gateway. 


12.. 


The 


computer 


network 


of 


claim 


7, 


wherein 


said 


network device is a server. 


13. 


The 


computer 


network 


of 


claim 


1, 


wherein 


said 


UPS power source comprises a 



chargeable battery operatively connected to said DC output of said main power 
supply to receive a charge current from said main power supply. 
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DOCUMENT-IDENTIFIER: US 5161097 A 
TITLE: Electric power unit 



Abstract Text (1) : 

The electric power unit of the present invention for a battery -powered electronic 
appliance comprises a chopper-controlled nonisolated DC-DC converter for converting 
the output voltage of a battery into required voltage, a bypass switch for 
bypassing the DC-DC converter, a comparator for comparing the output voltage of the 
battery with a reference voltage corresponding to the required voltage of the load 
circuit, and a controller for controlling the bypass switch on the basis of the 
output signal of the comparator. When the output voltage of the battery is higher 
than the reference voltage, the battery is connected directly to the load circuit, 
so that the power of the battery can be supplied to the load circuit without loss 
due to the operation of the DC-DC converter . When the output voltage is lower than 
the reference voltage, the output voltage of the battery is converted into a 
voltage nearly equal to the required voltage of the load circuit by the DC-DC 
converter, so that substantially all the energy stored in the battery can 
effectively be used. 

Brief Summary Text (3) : 

The present invention relates to an electric power unit for supplying the output 
power of a battery to a load circuit through a chopper-controlled nonisolated DC -DC 
converter (hereinafter referred to simply as " DC-DC converter ") and, more 
particularly, to an electric power unit capable of supplying the energy stored in a 
battery to a load circuit at the least possible loss of energy. 

Brief Summary Text (5) : 

Recent cordless electronic appliances, such as portable computers, portable word 
processors, portable VTRs and portable video cameras, are provided with a built-in 
electric power unit comprising a battery, such as a nickel-cadmium secondary 
battery, and a DC-DC converter for converting and stabilizing the output voltage of 
the battery . Generally, the battery comprises a plurality of cells connected in 
series, and the output voltage of the battery is converted into a voltage required 
by the load circuit by the DC-DC converter '. 

Brief Summary Text (6) : 

In designing a battery -powered electronic appliance provided with an electric power 
unit, it is a very important technical problem to extend the continuous duty time, 
namely, a time period in which the battery -powered electronic appliance is able to 
operate without recharging the battery or without changing the battery, under 
limited conditions for the dimensions and weight of the battery -powered electronic 
appliance. Accordingly, many studies have been made to increase the energy density 
of the battery and to reduce the power consumption of the circuit. As is well 
known, power loss in the chopper-controlled DC-DC converter, i.e., a switching 
regulator, is far less than that in the conventional series regulator and hence the 
chopper-controlled DC-DC converter is recently applied to many electronic 
appliances. However, the power loss even in the chopper-controlled nonisolated DC- 
DC converter is in the range of 20 to 25%, which is significantly large in view of 
further reducing the power consumption of the electronic appliance, and the 
electric power unit itself has a significant cause of reducing the continuous duty 
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time of the battery -powered electronic appliance. 
Brief Summary Text (7) : 

If the number of series-connected cells of an electric power supply is determined 
selectively so as to meet the required voltage of the load circuit, the DC-DC 
converter may be omitted. Some battery -powered electronic appliances are provided 
with such an electric power unit. In designing such an electric power unit for a 
battery -powered electronic appliance, the number of series-connected cells of the 
battery is determined so that the sum of the voltage of the cells in the stable 
discharge period in the discharge characteristic curve, i.e., the nominal voltage, 
coincides with the required voltage of the load circuit of the battery -powered 
electronic appliance. The output voltage of the battery decreases gradually as the 
battery is discharged, and warning is given to prompt the operator to stop the use 
of the appliance, or the electric power unit is disconnected automatically to 
prevent the malfunction of the load circuit, upon the drop of the output voltage 
below a threshold value. That is, the final discharge voltage of the battery is set 
for a voltage slightly higher than a voltage below which the load circuit is unable 
to function normally, and the discharge of the battery is stopped upon the decrease 
of the output voltage of the battery below the final discharge voltage. As is well 
known, the output voltage of the battery, in general, gradually decreases as the 
battery is discharged. Even if the discharge of the battery is stopped upon the 
decrease of the output voltage below a certain final discharge voltage, the battery 
is not completely exhausted; a considerable amount of energy still remains in the 
battery . Accordingly, the electric power unit not employing a DC-DC converter is 
unable to use the residual energy remaining in the battery after the output voltage 
has dropped below the final discharge voltage, so that the continuous duty time of 
the electronic appliance is diminished. 

Brief Summary Text (10): 

In one aspect of the present invention, an electric power unit comprises: a 
battery ; a chopper-controlled nonisolated DC-DC converter (hereinafter referred to 
simply as " DC-DC converter ") having input terminals connected to the battery and 
output terminals connected to a load circuit; a bypass switch for connecting the 
input terminals of the DC-DC converter to the output terminals of the same to apply 
the output of the battery directly to the load circuit; a comparing means for 
comparing the input voltage of the DC-DC converter and a reference voltage to see 
if the input voltage is higher than a lower limit voltage (threshold voltage) 
determined on the basis of the required voltage of the load circuit; and a control 
means for stopping the operation of the DC-DC converter and closing the bypass 
switch to bypass the DC-DC converter when the input voltage of the DC-DC converter 
is higher than the lower limit voltage, and for making the DC-DC converter 
operative and opening the bypass switch when the input voltage of the DC-DC 
converter is lower than the lower limit voltage. 

Brief Summary Text (11) : 

The electric power unit applies the output voltage of the battery directly to the 
load circuit, with the DC-DC converter held inoperative, when the output voltage of 
the battery is higher than the lower limit voltage corresponding to the required 
voltage of the load circuit, and opens the bypass switch to make the DC- DC 
converter operative to convert the output voltage of the battery into a voltage 
nearly equal to the required voltage when the output voltage of the battery is 
lower than the lower limit voltage. Thus, the electric power unit is able to 
operate at a high efficiency while the output voltage of the battery is higher than 
the lower limit voltage because power loss due to the operation of the DC-DC 
converter is avoided, and the electric power unit is able to use all the energy 
stored in the battery effectively because the output voltage of the electric power 
unit is stabilized by the DC-DC converter after the output voltage of the battery 
has dropped below the lower limit voltage. Consequently, the continuous duty time 
of a battery -powered electronic appliance employing the electric power unit of the 
present invention is extended. 
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Detailed Description Text (2) : 

An electric power unit in a preferred embodiment according to the present invention 
shown in FIG. 1 supplies the output of a battery 1 through a chopper-controlled 
nonisolated DC-DC converter 2 of a booster type (hereinafter referred to simply as 
" DC-DC converter ") to a load circuit 3. The electric power unit is provided with a 
latching relay 4 (bypass switch) for directly connecting the input terminal of the 
DC-DC converter to the output terminal of the same to apply the output of the 
battery 1 directly to the load circuit 3. The latching relay 4 has mechanical 
contacts which are maintained in the last position assumed. As shown in FIG. 2, the 
DC-DC converter 2 is held inoperative and the latching relay 4 is set to an ON 
state in the initial discharge period and the middle discharge period in which the 
output voltage of the battery 1 is higher than a reference voltage Vs slightly 
lower than the nominal voltage of the battery 1 to apply the output of the battery 
1 directly to the load circuit 3. In the final discharge period in which the output 
voltage of the battery 1 is lower than the reference voltage Vs, the DC-DC 
converter 2 is made operative and the latching relay 4 is set to an OFF state to 
convert the output voltage of the battery 1 into an output voltage nearly equal to 
the nominal voltage and to apply the increased output voltage to the load circuit 
3. 

Detailed Description Text ( 4 ) : 

The output voltage VI of the battery 1 is detected through voltage dividing 
resistors R3 and R4, and is compared with a reference voltage Vb corresponding to 
the reference voltage Vs shown in FIG. 2 by a comparator 5. If the output voltage 
VI of the battery 1 is higher than the reference voltage Vb, the output signal of 
the comparator 5 goes HIGH. If the output voltage VI of the battery 1 is lower than 
the reference voltage Vb, the output signal of the comparator 5 goes LOW. The 
oscillator 25 of the DC-DC converter 2 is controlled by the output signal of the 
comparator 5. When the output signal of the comparator 5 is HIGH, the oscillator 25 
is stopped and the transistor 22 is turned off to hold the DC-DC converter 2 
inoperative . 

Detailed Description Text (6) : 

It is also possible to employ a DC-DC converter of a stepping-down type to convert 
the output voltage of the battery into a required voltage while the output voltage 
of the battery is excessively high in the initial discharge period and to connect 
the battery directly to the load circuit after the output voltage of the battery 
has dropped to an appropriate level. 

Detailed Description Text (7) : 

As is apparent from the foregoing description, the electric power unit holds its 
DC-DC converter inoperative and supplies power directly from the battery to the 
load circuit while the output voltage is higher than the reference voltage to 
supply power without loss attributable to the operation of the DC-DC converter, and 
converts the output voltage of the battery into a voltage nearly equal to the 
reference voltage by the DC-DC converter after the output voltage has dropped below 
the reference voltage to use substantially all the energy stored in the battery . 
Accordingly, the electric power unit extends the continuous duty time of the 
associated battery -powered electronic appliance. 

CLAIMS : 

1. An electric power unit for supplying power to a battery-powered load circuit, 
comprising: 

a chopper-controlled nonisolated DC-DC converter for converting the output voltage 
°f a battery into a required voltage; 

a bypass switch for bypassing the chopper-controlled nonisolated DC-DC converter to 
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connect the battery directly to the load circuit; 

a comparing means for comparing the output voltage of the battery with a threshold 
voltage to see if the output voltage of the battery is higher than the threshold 
voltage; and 

a control means for controlling the bypass switch on the basis of the output signal 
of the comparing means to hold the chopper-controlled nonisolated DC-DC converter 
inoperative by closing the bypass switch so that the battery is connected directly 
to the load circuit and to make the chopper-controlled nonisolated DC-DC converter 
operative by opening the bypass switch so that the output power of the battery is 
supplied through the chopper-controlled nonisolated DC-DC converter to the load 



circuit . 
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ATT Y-AGENT- FIRM: Barnes & Thornburg 
ABSTRACT: 

The electric power unit of the present invention for a battery -powered electronic 
appliance comprises a chopper-controlled nonisolated DC-DC converter for converting 
the output voltage of a battery into required voltage, a bypass switch for 
bypassing the DC-DC converter, a comparator for comparing the output voltage of the 
battery with a reference voltage corresponding to the required voltage of the load 
circuit, and a controller for controlling the bypass switch on the basis of the 
output signal of the comparator. When the output voltage of the battery is higher 
than the reference voltage, the battery is connected directly to the load circuit, 
so that the power of the battery can be supplied to the load circuit without loss 
due to the operation of the DC-DC converter . When the output voltage is lower than 
the reference voltage, the output voltage of the battery is converted into a 
voltage nearly equal to the required voltage of the load circuit by the DC- DC 
converter, so that substantially all the energy stored in the battery can 
effectively be used. 

4 Claims, 2 Drawing figures 
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Brief Summary Text - BSTX (7) : 

A DC — DC converter capable of converting the direct current voltage into a 
predetermined level has been miniaturized and its efficiency has been highly 
increased, so that the DC — DC converter has been used for a power supply device 
of various kinds of electric appliances and its range of use has been 
increasingly enlarged. In such electric appliances, particularly such as a 
notebook type of personal computer and portable electric appliances such as a 



portable phone terminal, the DC — DC converter is an essential device since an 
IC, an electric circuit, motor and a liquid crystal display device in a main 
body of the above electric appliances are operated by means of a battery, for 
example, a primary batte ry such as an alkaline cell or a secondary battery such 
as a lithium-ionic cell and a nickel -hydro gen cell as a power supply. 

Brief Summary Text - BSTX (9) : 

Recently, there is a need for the long use of electric appliances, 
particularly portable electric appliances. It means that there is a 
requirement of providing a DC — DC converter capable of operating and of 
supplying a main body of an electric appliance with a predetermined value of 
output voltage not only in the case that a between-terminal voltage, that is, 
an input voltage is high since a battery has enough energy, but also in the 
case that the between-terminal voltage (the input voltage) decreases since the 
energy is used to be discharged. In other words, a DC — DC converter having a 
wide operable range of the input voltage is required. 



Brief Summary Text - BSTX (11) : 

In a DC--DC converter, the voltage conversion is impossible when the on-duty 
ratio of the rectangular-wave signal is 100%. As a result, the output voltage 
in a step-up type of DC- -DC converter would decrease to the earth potential, 
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ABSTRACT 



A memory card mounted with a storage device and an 
electronic appliance using such a memory device. The 
memory card has an RAM (36), a battery (38), a voltage 
converter (40) for boosting a voltage of the battery and 
for outputting the boosted voltage, and a switching 
circuit (42) for receiving an output voltage of the volt- 
age converter and an externally supplied voltage and 
for supplying one of the received voltages to the RAM 
as a driving voltage therefor, so that a voltage higher 
than the battery voltage is supplied to the RAM at the 
time of backup to thereby reduce soft errors. 

14 Claims, 6 Drawing Sheets 
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** See image for Certificate of Correction ** 

TITLE: Fan-cooled card 



Brief Summary Text ( 6) : 

In a computer environment (e.g., a personal computer or workstation), a fan is 
typically placed at the front or rear of the computer so that cooler air from 
outside the chassis of the computer may be brought in to the circuits on the main 
circuit board (also referred to as a motherboard) . In some computer chassis, one or 
more paths may be provided which draw the air flow from the front or rear of the 
computer to other areas inside the chassis . 
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ART-UNIT: 2835 

PRIMARY-EXAMINER: Tolin; Gerald 
ATTY-AGENT-FIRM: Kenyon & Kenyon 

ABSTRACT: 

To manage heat generated by an electric circuit, a fan is provided to generate an 
air flow through a ducting structure over the electric circuit. For example, in a 
graphics accelerator card, a fan is placed in a void in the card and a ducting 
structure is placed over the fan and the graphics controller IC chip of the card. 
Air flow generated by the fan travels over the IC chip via the ducting structure to 
reduce the ambient temperature around the IC chip. The height of the ducting 
structure from a surface of the graphics accelerator card may be made sufficiently 
small so as to satisfy height requirements set forth in specifications such as the 
Peripheral Component Interconnect (PCI) and Accelerated Graphics Port (AGP) 
specifications . 

21 Claims, 8 Drawing figures 
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TITLE: Automatic computer card insertion and removal algorithm 



Detailed Description Text (6) : 

In the 68 pin connector specified by the PC standard there are card detect signal 
pins that are shorter than the normal signal pins in the connector. And the ground 
pins in the PC connector are longer than the normal signal pins. During PC card 
insertions, a ground pin can be used as an insertion detector since it will be the 
first pin to make contact. To do this, the ground pin(s) are forced to a logic "1" 
when a PC card is not inserted in the socket. However, this is done by a means that 
can easily be overcome by a direct connection to ground. Such a means could be a 
pull-up resistor. Detection of the ground pin making contact gives controller 20 
several milliseconds of advance warning of an impending insertion. The card detect 
signals can be used to indicate when the PC card's signal pins have become engaged 
with the socket of the connector. During PC card removals, the card detect pins 
provide the advance warning of an impending removal to controller 20. The ground 
pins then can be used to indicate when the PC card's signal pins have been fully 
disengaged from the socket portion of the 68 pin connector. 
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Device Driver s Stubs' Smooth Path to Top SCSI Performance, by Steve Gibson, Nov. 

19, 1990, IDG Communications, Inc., InfoWorld. 

Computer Architecture: A Quantitative Approach, by John L. Hennessy and David A. 
Patterson, 1990, Chapter 8, pp. 433-449. 

ART-UNIT: 244 

PRIMARY- EXAMINER : Trammell; James P. 
ASSISTANT-EXAMINER: Assouad; Patrick J. 
ATTY-AGENT-FIRM: Blakely, Sokoloff, Taylor & Zafman 



A method applicable to a host computer system having a system bus connected to a 
CPU, and a PCMCIA controller having status registers, means for supplying back off 
signals to the CPU and line buffers capable of being in a normal and high impedance 
state. A multi pin connector is located in each card socket and connected to a line 
buffer. Each connector has common address, data and control pins, power pins, 
ground pins longer than the data pins and card detect signal pins shorter than the 
signal pins. The first step is to detect the commencement of an insertion or 
removal of a PCMCIA card to or from a socket by monitoring the ground and card 
detect signal pins. After detection, commence termination of all CPU usage of 
common address, data and control lines by asserting a back off signal. Next, 
determine if the usage is terminated by monitoring the status registers in the 
controller. Next, place the common address, data and control lines in a high 
impedance state. Next, detect that the PC card has been completely inserted or 
removed by monitoring the ground pins or the card detect signal pins. Next, apply 
power to the PCMCIA card socket. After a delay return the common address, data and 
control lines to their normal operating impedance level. 

14 Claims, 4 Drawing figures 
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Brief Summary Text (7) : 

The Preboot Execution Environment (PXE) Specification, Version 2.0 dated Dec. 28, 
1998 (which is incorporated herein by reference), provides a downloaded Network 
Bootstrap Programs with a uniform and consistent pre-boot operating environment 
within the booting client, so it can accomplish its task independent of, for 
example, the type of network adapter implemented in the system. This capability is 
useful in enhancing the manageability of the client machine in several situations; 
for example: Remote new system setup. If the client does not have an OS installed 
on its hard disk, or the client has no hard disk at all, downloading a NBP from a 
server can help automate the OS installation and other configuration steps. Remote 
emergency boot . If the client machine fails to boot due to a hardware or software 
failure, downloading an executable image from a server can provide the client with 
a specific executable that enables remote problem notification and diagnosis. 
Remote network boot . In instances where the client machine has no local storage, it 
can download its system software image from the server in the course of normal 
operation. 
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OTHER PUBLICATIONS 

PXE Engineering. Aug. 27, 1999. Intel Architecture Labs, PXE Product Development Kt 
Instructions Version 3 pp. 1-53.* 

IBM. 1998. Workspace On-Demand 2.0 Administrator's Guide. pp. 1-4. 
ART-UNIT: 2153 

PRIMARY-EXAMINER : Lim; Krisna 
ASSISTANT-EXAMINER: Barqadle; Yasin M 

ATTY-AGENT-FIRM: Schelkopf; J. Bruce Sawyer Law Group 
ABSTRACT: 

PXE Frame extension tags are used for remote boot loading client machines to afford 
servers deterministic ability for what image or utility the client requires based 
on its boot state. The invention takes advantage of the PXE frame by using the 
DHCP/PXE Vendor Tags for providing information to the PXE Server as to what image 
or boot process is required from the server by the client. This solution is 
targeted primarily, but not limited to, "media less" or "thin clients". The 
invention provides the client an ability to give a DHCP/PXE server more 
deterministic information about itself. The server can use this information (i.e. 
information contained within the Extension tags) to determine more precisely the 
client machine's boot state DHCP/PXE server code parseses the DHCP/PXE extension 
tags (contained within the DHCP/PXE data frame) and uses the POST error information 
and/or the Vital Product Data (VPD) to provide the client with a tailored boot 
image . 

5 Claims, 4 Drawing figures 
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** See image for Certificate of Correction ** 

TITLE: Method and apparatus for managing boot images in a distributed data 
processing system 



Detailed Description Text (9) : 

With reference now to FIG. 3, a block diagram illustrates a data processing system 
in which the present invention may be implemented. Data processing system 300 is an 
example of a client computer. Data processing system 300 employs a peripheral 
component interconnect (PCI) local bus architecture. Although the depicted example 
employs a PCI bus, other bus architectures such as Micro Channel and ISA may be 
used. Processor 302 and main memory 304 are connected to PCI local bus 306 through 
PCI bridge 308. PCI bridge 308 also may include an integrated memory controller and 
cache memory for processor 302. additional connections to PCI local bus 306 may be 
made through direct component interconnection or through add-in boards. In the 
depicted example, local area network (LAN) adapter 310, SCSI host bus adapter 312, 
and expansion bus interface 314 are connected to PCI local bus 306 by direct 
component connection. In the present example, LAN adapter 310 may include ROM used 
to boot Remote Initial Program Load (RIPL) which is a protocol used for remote 
booting in the depicted examples. RIPL is available from International Business 
Machines. Other types of boot protocols also may be implemented in the ROM, and can 
be used with this invention. The client supports native execution of MS-DOS and 
Windows, all of which are available from Microsoft Corporation, and OS/2, which is 
available from International Business Machines. 

Detailed Description Text (11): 

An operating system runs on processor 302 and is used to coordinate and provide 
control of various components within data processing system 300 in FIG. 3. The 
operating system may be a commercially available operating system such as OS/2, 
which is available from International Business Machines Corporation. "OS/2" is a 
trademark of International Business Machines Corporation. An object oriented 
programming system such as Java may run in conjunction with the operating system 
and provides calls to the operating system from Java programs or applications 
executing on data processing system 300. "Java" is a trademark of Sun Microsystems, 
Inc. Instructions for the operating system, the object-oriented operating system, 
and applications or programs are located on storage devices, such as hard disk 
drive 326, and may be loaded into main memory 304 for execution by processor 302. 
Additionally, the instructions for -the operating system could be downloaded into 
the memory of the computer from a remote server, using a remote boot protocol 
implemented in ROM on the LAN adapter 310. 

Detailed Description Text (16) : 

The mechanism of the present invention provides for managing the installation and 
maintenance of multiple operating systems on multiple client computer systems from 
a remote server, using remote boot technologies. Multiple remote boot images can be 
stored on the server. The remote boot image may itself consist either of a full 
operating environment, such as, for example, DOS or OS/2, or may only contain 
instructions to redirect the boot from another device, or to perform maintenance 
tasks on the target client system. 



h e b b eg b cc e 



Record Display Form 





Page 2 of 2 



Detailed Description Text (20) : 

Remote Initial Program Load (RIPL) is a protocol used for remote booting in the 
depicted examples. The client supports native execution of MS-DOS and Windows 3.x, 
all of which are available from Microsoft Corporation, and OS/2, which is available 
from International Business Machines. 

Detailed Description Text (41): 

Upon the reboot, another RIPL boot request is sent to server 406 from client 400. 
At this time, state daemon 406 will identify the state of client 400, which is PREP 
at this time. In response to this state, a maintenance and installation remote boot 
image, for example, the DOSWin image is returned to client 400. In this example, 
the DOSWin image is a DOS-based remote boot image to drive the installation of a 
Windows operating system on to the local hard disk of the target client computer 
400. Other similar remote boot images can be created to drive the installation of 
other operating systems like OS/2 Warp to the local disk of the client 400. The 
hard disk partition is formatted, and the files required to perform the 
installation of the operating system are copied down to the local disk from the 
shared directory on the server. An unattended install of the target client 
operating system {Windows 95, or OS/2 Warp) is initiated. 
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ART-UNIT : 2185 

PRIMARY -EXAMINER : Heckler; Thomas M. 
ATTY-AGENT-FIRM : Yee; Duke W. LaBaw; Jeffrey S. 

ABSTRACT : 

A method and apparatus for booting a client data processing system from a set of 
boot images stored on a server data processing system. At power up of the client 
data processing system, an image request is sent to the server data processing 
system from the client data processing system. According to a state of the client 
data processing system, an initial boot image is selected and sent to the client 
data processing system. The state of the client data processing system is 
monitored. Responsive to an indication that the client data processing system needs 
to be rebooted, a new boot image is selected, if needed depending on the state, and 
sent to the client data processing system. This selection is made according to the 
state of the client data processing system at the time the indication is 
identified. The client data processing system is rebooted using the boot image from 
the server data processing system, 

36 Claims, 8 Drawing figures 
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TITLE: Method and apparatus for remotely booting a client computer from a network 
by emulating remote boot chips 

Brief Summary Text (19) : 

One prior art computing environment that employs remote booting provides a protocol 
for remote booting called Remote Initial Program Load (RIPL) . RIPL is the process 
of loading an operating system onto a workstation from a location that is remote to 
the workstation. The RIPL protocol was co-developed by 3Com, Microsoft, and IBM. It 
is used today with IBM OS/2 Warp Server, DEC Pathworks, and Windows NT. Two other 
commonly used Remote IPL protocols are a Novell NCP (NetWare Core Protocol), and 
BOOT-P, an IEEE standard, used with UNIX and TCP/IP networks. 

Detailed Description Text (71) : 

The hardware-based solution of the prior art does not allow any user interaction 
with the remote boot process. Everything that occurs in the client machine is based 
on the MAC address, which is a hardware name embedded in the chip. A server on the 
LAN that recognizes the client computer's MAC address will respond in a pre- 
determined way. The present invention allows a selection of MAC addresses that can 
provide different boots for different uses. For example, a menu could be presented 
to the user that provides a choice of operating systems from which to boot, such as 
OS/2 or JavaOS, as well as a choice of local or remote booting . 
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TITLE: Hot swap processor card and bus 

Abstract Text (1) : 

A processor card has a connector for plugging into a processor slot, signal 
switching circuitry electrically connected to the connector, power switching 
circuitry for controlling power to the processor card and a processor electrically 
connected to the signal switching circuitry. The power switching circuitry allows 
power to be selectively delivered to the processor card, and the signal switching 
circuitry enables the processor card to be hot swapped in and out of a PCI hot swap 
bus. The processor card works in conjunction with a similar processor card on the 
bus to perform the hot swap procedure. 

Brief Summary Text (9) : 

Please refer to FIG. 1. FIG. 1 is a function block diagram of a PCI hot swap bus 
10, which is used as a server that controls a RAID hard disk array. The PCI hot 
swap bus 10 comprises a processor slot 11 into which is plugged a processor card 
20, and a plurality of add-on-card slots 12 into which are plugged various add-on 
cards. Some of the add-on cards may be I/O cards 14 that establish communications 
with external devices, such as modems. Other add-on cards may be network cards 16 
to establish communications across a network, or SCSI cards 18 to communicate with 
SCSI devices. Other types of cards may, of course, be plugged into the bus 10. Each 
card is connected to a corresponding slot via a connector 13. Excepting the 
processor card 20, every card on the PCI hot swap bus 10 comprises power switching 
circuitry 15, signal switching circuitry 17, and PCI circuitry 19 dedicated to 
fulfilling the specific functionality of the card. The power switching circuitry 15 
is used to individually control power to each card. The power switching circuitry 
15 may be manually controlled, or may be controlled by another device on the bus 
10, such as the processor card 20. The signal switching circuitry 17 is used to 
electrically connect and disconnect the card from signal lines of the bus 10. The 
signal switching circuitry 17 is of critical importance when hot swapping a card, 
as it prevents transients from disrupting other cards on the bus 10, and performs 
appropriate hardware interfacing protocol functions when an add-on card is being 
inserted into, or pulled from, an add-on-card slot 12. 

Brief Summary Text (10) : 

The processor card 20, however, is special in the prior art PCI hot swap bus 10. It 
has neither power switching circuitry nor signal switching circuitry. Instead, it 
has a processor 25 and PCI circuitry 27. The PCI circuitry 27 interfaces the 
processor 25 with the PCI hot swap bus 10, and also improves the fan-out 
capabilities of the processor card 20, allowing it to interface with more-add-on 
cards on the bus 10. In this example, the processor card 20 is used to control a 
RAID control circuit 4 0 for an array of hard disk drives 42. The RAID control 
circuit 40 controls the hard disk drives 42 to fetch and store information. 

Brief Summary Text (12) : 

Although all the add-on cards 14, 16 and 18 may be hot swapped from their add-on- 
card slots 12, the processor card 20 is, again, an exception. Because the processor 
card 20 lacks both the signal switching circuitry and the power switching circuitry 
of the other cards, it cannot be hot swapped from the processor slot 11. It lacks 
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the necessary hardware to conform to the PCI hot swap specifications. Moreover, hot 
swapping a processor card 20 is generally considered impossible because the 
processor card 20 usually controls many of the signal lines 10 on the bus that the 
other cards require to function properly. 

Brief Summary Text (16): 

The present invention, briefly summarized, discloses a processor card that plugs 
into a processor slot on a PCI hot swap bus. The processor card has a connector for 
plugging into the processor slot, signal switching circuitry electrically connected 
to the connector, power switching circuitry for controlling power to the processor 
card and a processor electrically . about . connected to the signal switching 
circuitry. The power switching circuitry allows power to be selectively delivered 
to the processor card, and the signal switching circuitry enables the processor 
card to be hot swapped in and out of the PCI hot swap bus. 

Detailed Description Text ( 4 ) : 

A Power control circuit 150 plugs into the backplane 102 to supply power to the 
slots 104, 105, and thus to the cards within the slots 104, 105. The power 
switching circuitry 112, 122 on each card permits power to be selectively delivered 
to the card. This power switching circuitry 112, 122 can be both manually 
controlled to turn a card on or off, and it may also be remotely controlled by 
other cards on the PCI hot swap bus 100 to turn the card off. Specifically, the 
processor cards 120 can control the power switching circuitry 112, 122 of the other 
cards to turn the cards off. The power switching circuitry 112, 122 on each card 
receives power through its corresponding connector 130 and delivers power to all of 
the other components on the card, such as to the signal switching circuitry 114, 
128, the PCI circuitry 116, 126, and to the processor 118 if the card is a 
processor card 120. 

Detailed Description Text (8 ) : 

When power is delivered to the backplane 102 and all of the cards in their slots 
104, 105 come online, in the present invention PCI hot swap bus 100 only one of the 
processor cards 120 actually connects to the bus 100 via its signal switching 
circuitry 128. The second processor card 120 sets its signal switching circuitry 
128 so that it is electrically disconnected from the PCI hot swap bus 100. 
Consequently, the first processor card 120 becomes the main processor, controlling 
the RAID control circuit 200 of the server. The second processor card 120 stands 
idle. The first processor card 120 remains, however, in communication with the 
second processor card 120 via the communications line 140, and periodically informs 
the second processor card 120 of its health, that is, of the perceived health of 
the first processor card 120. Furthermore, the health of the first processor card 
120 may be actively monitored by the second processor card 120. 

Detailed Description Text (11) : 

By using two processor cards 120 with signal switching circuitry 128 and power 
switching circuitry 122, and by maintaining communications between the processor 
cards 120, the present invention PCI hot swap bus 100 can successfully hot swap 
either one of the processor cards 120. This provides component redundancy that 
successfully avoids any downtime of the computing device, thus saving money and 
preventing costly losses of data for systems where downtime cannot be tolerated. 

Detailed Description Text (12): 

In contrast to the prior art, the present invention processor card uses signal 
switching circuitry and power switching circuitry to conform to PCI hot swap 
specifications. By using a dedicated communications line to communicate with a 
similar processor card on the bus, either one of the processor cards may take 
control of the bus while the other disconnects from the bus. The disconnected 
processor card can then be swapped out of the bus and replaced with a new processor 
card. 
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Current US Original Classification ( 1) : 
710/302 

CLAIMS: 

1. A hot swappable processor card for a hot swap bus, the hot swappable processor 
card plugging into a processor slot of the hot swap bus, the hot swappable 
processor card comprising: a connector for plugging into the processor slot, the 
hot swappable processor card being hot swapped into the hot swap bus by plugging 
the connector into the processor slot, and hot swapped out of the hot swap bus by 
unplugging the connector from the processor slot; signal switching circuitry for 
connecting signal lines on the hot swappable processor card to signal lines of the 
hot swap bus, the signal switching circuitry electrically connected to the 
connector and enabling the hot swappable processor card to be hot swapped ; a 
processor electrically connected to the signal switching circuitry; power switching 
circuitry for controlling power to the processor card; and a communications line 
for communicating with a second processor card that is plugged into the hot swap 
bus; wherein the second processor card can control the signal switching circuitry 
to electrically disconnect the hot swappable processor card from the bus. 

6. The hot swappable processor card of claim 1 wherein the second processor card 
can control the power switching circuitry to turn off or turn on the hot swappable 
processor card. 

8- A hot swap bus comprising: a first processor card and a second processor card, 
the first processor card plugging into a first processor slot on the hot swap bus, 
the second processor card plugging into a second processors slot on the hot swap 
bus, the first processor card and the second processor card each comprising: a 
connector for plugging into the first processor slot or the second processor slot, 
the processor card being hot swapped into the hot swap bus by plugging the 
connector into the processor slot, and being hot swapped out of the hot swap bus by 
unplugging the connector from the processor slot; signal switching circuitry for 
connecting signal lines on the processor card to signal lines of the hot swap bus, 
the signal switching circuitry electrically connected to the connector and enabling 
the processor card to be hot swapped ; a processor electrically connected to the 
signal switching circuitry; and power switching circuitry for controlling power to 
the processor card; and a communications line that permits the first processor card 
and the second processor card to communicate with each other; wherein the second 
processor card can control the signal switching circuitry of the first processor 
card to electrically disconnect the first processor card from the bus. 

13. The hot swap bus of claim 8 wherein the second processor card can control the 
power switching circuitry of the first processor card to turn off or turn on the 
first processor card. 
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ART-UNIT: 2189 

PRIMARY-EXAMINER : Thai; Xuan M. 
ASSISTANT-EXAMINER: Vo; Tim 
ATT Y- AGENT- FIRM: Hsu; Winston 

ABSTRACT: 

A processor card has a connector for plugging into a processor slot, signal 
switching circuitry electrically connected to the connector, power switching 
circuitry for controlling power to the processor card and a processor electrically 
connected to the signal switching circuitry. The power switching circuitry allows 
power to be selectively delivered to the processor card, and the signal switching 
circuitry enables the processor card to be hot swapped in and out of a PCI hot swap 
bus. The processor card works in conjunction with a similar processor card on the 
bus to perform the hot swap procedure. 

14 Claims, 2 Drawing figures 
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TITLE: Hot plug control of MP based computer system 



Abstract Text (1) : 

A method of servicing a computer system without interrupting operation of the 
computer system, by connecting a computer component to a board of the computer 
system, detecting connection of the computer component to the system board using a 
control circuit, supplying power to the voltage input of the computer component in 
response to detecting the connection, and thereafter monitoring the power supplied 
to the voltage input of the computer component. The method may be used for core 
computer components such as CPU modules and voltage regulator modules. Power to the 
voltage input of the computer component is turned off in response to a 
determination that a current level of the power supplied to the voltage input 
exceeds a specified level. A fault signal is latched in an active state in response 
to the determination; the fault signal is reset when the component is removed from 
the system. The method also applies to a plurality of hot-pluggable components, 
wherein the power supplied to each component is individually monitored. 

Brief Summary Text (9) : 

This hot-plug capability has never been expanded to core or low-level components 
such as processors, system memory, or voltage regulator modules (VRMs) , which are 
used to produce the required power sources/references at precise voltages. While 
processors and system RAM can be added or swapped out in some conventional systems, 
these systems must still be powered down for such upgrades or service. Furthermore, 
components such as VRMs are generally not removable, and any replacement requires 
field service by a qualified engineer, since the VRM is hardwired into the system. 

Brief Summary Text (16) : 

The foregoing objects are achieved in a method of servicing a computer system 
without interrupting operation of the computer system, generally comprising the 
steps of connecting at least one computer component to a board of the computer 
system, the computer component having a voltage input, detecting connection of the 
computer component to the system board using a control circuit of the computer 
system, supplying power to the voltage input of the computer component in response 
to said detecting step, and thereafter monitoring the power supplied to the voltage 
input of the computer component. The method may advantageously be used to provide 
for the removable interconnection ( hot-plugging ) of core computer components such 
as CPU modules and voltage regulator modules. The method may further include the 
step of turning off power to the voltage input of the computer component in 
response to a determination that a current level of the power supplied to the 
voltage input of the computer component exceeds a specified level. A fault signal 
is latched in an active state in response to the determination; the fault signal is 
reset when the component is removed from the system. 

Detailed Description Text (6) : 

In the illustrative embodiment, hotplug control circuit 34 is implemented with a 
field programmable gate array ( FPGA) . FIG. 3 shows a detailed plan of a hotplug 
control FPGA 38 configured in accordance with the present invention. Hotplug 
control FPGA 38 is adapted for use with hot-pluggable VRMs, hot-pluggable CPU 
modules, etc. A plurality of Presence Detect signals are input into the soft start 
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control logic 35, which has as its outputs a plurality of respective soft start 

on/off lines. A plurality of fault signals are similarly input into the fault 

control logic 37, which has as its outputs a plurality of respective reset lines. 

The voltage good signals from each hot-pluggable VRM or CPU quad are respectively 

consolidated in power good control logic 39, which generates the Power Good signals 
for the rest of the system. 
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ART-UNIT: 2181 

PRIMARY- EXAMINER: Wong; Peter 
ASSISTANT-EXAMINER: Phan; Raymond N 
ATTY-AGENT-FIRM: Bracewell & Patterson, LLP 

ABSTRACT: 

A method of servicing a computer system without interrupting operation of the 
computer system, by connecting a computer component to a board of the computer 
system, detecting connection of the computer component to the system board using a 
control circuit, supplying power to the voltage input of the computer component in 
response to detecting the connection, and thereafter monitoring the power supplied 
to the voltage input of the computer component. The method may be used for core 
computer components such as CPU modules and voltage regulator modules. Power to the 
voltage input of the computer component is turned off in response to a 
determination that a current level of the power supplied to the voltage input 
exceeds a specified level. A fault signal is latched in an active state in response 
to the determination; the fault signal is reset when the component is removed from 
the system. The method also applies to a plurality of hot -pluggable components, 
wherein the power supplied to each component is individually monitored. 

11 Claims , 4 Drawing figures 
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File: USPT 



Oct 17, 2000 



DOCUMENT-IDENTIFIER: US 6134 615 A 

TITLE: System for facilitating the replacement or insertion of devices in a 
computer system through the use of a graphical user interface 



Detailed Description Text (19) : 

FIG. 5 shows the basic hardware components at the server that respond to 
instructions generated by the Custom GUI Modules 56 generated by the Hot Plug PCI 
Wizard software in Maestro 14. In FIG. 5, the specific instruction involved deals 
with hot swapping a peripheral adapter 62. As explained above, the server operating 
system could be Windows. RTM. NT or NetWare . RTM . , including others. First, the GUI 
64 accepts a request by the user, such as a system manager or administrator, to 
perform a hot add or hot swap of a peripheral adapter 62 at the server. The GUI 64 
transmits the user's instruction through the operating system 66 to the hot plug 
system driver 68 and the adapter driver 70 or drivers associated with the 
peripheral adapter 62. The hot plug system driver 68 controls the adapter driver 70 
for a hot plug operation. The hot plug system driver 68 suspends and resumes the 
communications between the peripheral adapter 62 and the adapter driver 70. During 
the hot add or swap of the peripheral adapter 62, the hot plug hardware 72 
deactivates the power to the peripheral adapter, allowing the user to remove it 
from the server and replace it with another peripheral adapter. One embodiment of 
the hot plug hardware 7 2 may include a network of microcontrollers to carry out 
this functionality. The peripheral adapter 62 could be any kind of peripheral 
device, such as a math co -processor, a sound board, or other devices well known in 
the art. 

Current US Original Classification (1) : 
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ART-UNIT: 271 

PRIMARY- EXAMINER : Sheikh; Ayaz R. 
ASSISTANT-EXAMINER: Lefkowitz; Sumati 
ATTY-AGENT-FIRM: Knobbe, Martens, Olson & Bear LLP 

ABSTRACT: 

A computer software system is disclosed for facilitating a user's replacement or 
insertion of devices in a computer server network system. The system allows a user 
to swap or add peripheral devices while the system is running, or in a "hot" 
condition, with little or no user knowledge of how the system carries out the "hot 
swap" or "hot add" functions. The system, which consists of a graphical user 
interface (GUI) and associated computer software modules, allows the user to select 
a desired peripheral device location within a server, and then provides the modular 
software structure to automatically execute a series of steps in the hot swap or 
hot add process. Each step is prompted by the user from the GUI, to invoke commands 
to instruct a network server through its operating system and hardware to suspend 
the appropriate device adapters, if necessary, power down the desired device slot 
or canister, allow the user to replace or insert a new device, and finally restart 
the adapters and the slot power. The system requires very little detailed input 
from the user other than identifying the particular peripheral device slot within 
the server to be maintained. 

18 Claims, 32 Drawing figures 
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L3: Entry 1 of 9 File: USPT Dec 9, 2003 



DOCUMENT- IDENTIFIER: US 6661671 Bl 

TITLE: Apparatus, method and article of manufacture for determining power 
permission for a blade spanning power back planes 

Detailed Description Text (4 ) : 
FIG. 1A depicts a chassis 11 with a single wide blade 13 and double wide blade 15 
and a total of fourteen blade slots shown. Midplane 17 is depicted in FIG. 1. FIG. 
IB depicts switch module switch module 19 , power supply A 21, power supply B 25, 
blower 23 and chassis controller 27. Midplane 17 is a board which provides 
connectors for all blades, power supplies, switch modules, the chassis controller 
27 and it also provides the interconnections between subsystems. Midplane 17 
provides a power connection and electrical interface connection for each slot. 
Switch module 19 may be included and can provide multi-port Ethernet or Fibre 
Channel switches for use by all of the blades and the chassis controller 27. The 
power modules 21 and 25 provide DC operating voltages for the chassis components 
including the chassis controller 27, the blades and other components. The power 
supply B 25 is needed if all slots are to be fully populated with blades. Power 
supply B 25 may be used as a backup power supply to power supply A until it is 
needed. The components ( power supplies, switch, chassis controller, blades, blower) 
are hot plugable subsystem modules. Each power supply provides enough power to 
support state of the art processors on the blades. 
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ART-UNIT : 2841 

PR I MARY -EXAMINER : Martin; David 
ASSISTANT- EXAMINER: Bui; Hung 
ATTY-AGENT-FIRM: McKinley; Martin J. 

ABSTRACT: 

A chassis controller can identify a blade that spans more than one power plane. If 
power is healthy and available on all power planes then the blade may be granted 
permission to power on. The chassis controller validates that when a blade spans 
multiple power planes that the necessary power is available before permitting the 
blade to go to fully power operation. 

6 Claims, 12 Drawing figures 



h eb bgeeefc egc 



e ge 



Record Display Form 





Page 1 of 1 



First Hit Fwd Refs 



n ppSiil^olllStior^p Ppi 



L3: Entry 2 of 9 
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Jul 15, 2003 



DOCUMENT- IDENTIFIER : US 6594150 B2 

TITLE: Computer system having front and rear cable access 




Detailed Description Text (17) : 

FIG. 2 shows one embodiment of of a computer system having field replaceable units. 
Computer system 200 is comprised of a drawer assembly or subchassis 202, which is 
removably installed within a chassis (not shown) . Computer system 200 further 
includes a system display panel 204 which itself is a field replaceable unit, and 
will further be described below in connection with FIG. 3. Behind the system 
display panel 204 are located two fan trays and system control board which are not 
shown, but will be shown in connection with FIG. 3 Computer system 200 has two 
power supplies represented by 206 and 208. Each of the power supplies 206 and 208 
are field replaceable units. Power supplies may be for example DC or AC power 
supplies. Computer system 200 may also comprise one or more mass storage devices. 
For example, system may include a removable media module 210, and one or more hard 
disk drive assemblies, 212 and 214. One or more expansion slots 218 which all are 
adapted to support field replaceable expansion cards. Examples of expansion cards 
include network interface controllers, such as ethernet and fast ethernet , system 
alarm cards, and CPU cards. These cards may all be compliant with the Compact PCI 
standard and may be hot swappable . An exemplary system such as the one shown in 
FIG. 2 may be the Netra.RTM. ct800 by Sun Microsystems . RTM. . An exemplary system 
may be certified to meet or exceed the Network Equipment Building System (NEBS) 
Level 3 standard as defined by Bellcore and ETSI. 
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ART-UNIT: 2835 

PRIMARY-EXAMINER: Schuberg; Darren 
ASSISTANT-EXAMINER: Duong; Hung Van 
ATTY-AGENT-FIRM: Park, Vaughan & Fleming LLP 
ABSTRACT : 

A computer system comprising a chassis and housing removable servers supported in 
subchassis, each chassis having optional front or read cable access. Power and 
signal connectivity to the servers may be made from the front or rear of the 
system. The subchassis may be half the width of the chassis or a quarter of a width 
of the chassis. The subchassis further include an upper bay and a lower bay as well 
as a plurality of field replaceable units, which all may be access through the 
front of the chassis. One or more of the field replaceable units connect to the 
system through a midplane, located within the subchassis. 

34 Claims, 8 Drawing figures 
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DOCUMENT-IDENTIFIER: US 6661671 Bl 

TITLE: Apparatus, method and article of manufacture for 

determining power permission for a blade spanning power 
back planes 



KTOIC 



Detailed Description Text - DETX (4) : 

FIG. 1A depicts a chassis 11 with a single wide blade 13 and double wide 
blade 15 and a total of fourteen blade slots shown. Midplane 17 is depicted in 
FIG. 1. FIG. IB depicts switch module switch module 19 , power supply A 21, 
power supply B 25, blower 23 and chassis controller 27. Midplane 17 is a board 
which provides connectors for all blades, power supplies, switch modules, the 
chassis controller 27 and it also provides the interconnections between 
subsystems. Midplane 17 provides a power connection and electrical interface 
connection for each slot. Switch module 19 may be included and can provide 
mult i- port Ethernet or Fibre Channel switches for use by all of the blades and 
the chassis controller 27. The powe r modules 21 and 25 provide DC operating 
voltages for the chassis components including the chassis controller 27, the 
blades and other components. The power supply B 25 is needed if all slots are 
to be fully populated with blades. Power supply B 25 may be used as a backup 
power supply to power supply A until it is needed. The components ( powe r 
supplies, switch, chassis controller, blades, blower) are hot plugable 
subsystem modules. Each power supply provides enough power to support state of 
the art processo rs on the blades. 
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DOCUMENT- IDENT IF I ER : 
TITLE: 
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US 6594150 B2 

Computer system having front and rear cable access 



KWIC 



Detailed Description Text - DETX (17) : 

FIG. 2 shows one embodiment of of a computer system having field replaceable 
units. Computer system 200 is comprised of a drawer assembly or subchassis 
202, which is removably installed within a chassis (not shown) . Computer 
system 200 further includes a system display panel 204 which itself is a field 
replaceable unit, and will further be described below in connection with FIG. 
3. Behind the system display panel 2 04 are located two fan trays and system 
control board which are not shown, but will be shown in connection with FIG. 3 
Computer system 200 has two power supplies represented by 206 and 2 08. Each of 
the power supplies 20 6 and 208 are field replaceable units. Power supplies may 
be for example DC or AC power supplies. Computer system 200 may also comprise 
one or more mass storage devices. For example, system may include a removable 
media module 210, and one or more hard disk drive assemblies, 212 and 214. One 
or more expansion slots 218 which all are adapted to support field replaceable 
expansion cards. Examples of expansion cards include network interface 
controllers, such as ethernet and fast ethernet , system alarm cards, and CPU 
cards. These cards may all be compliant with the Compact PCI standard and may 
be hot swappable . An exemplary system such as the one shown in FIG. 2 may be 
the Netra.RTM. ct800 by Sun Microsystems . RTM. . An exemplary system may be 
certified to meet or exceed the Network Equipment Building System (NEBS) Level 
3 standard as defined by Bellcore and ETSI. 
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Abstract Text - ABTX (1): 

A data server having a plurality of hot replaceable processing unit modules. 
Each module includes a motherboard having plugged therein: a CPU ; a main 
memory; an I/O adapter card, and an interconnect printed board, electrically 
connected to the motherboard. A backplane has a first connector adapted for 
coupling to a DC powe r supply. The interconnect printed circuit board has a DC 
to DC converter connected to a second connector adapted to mate with the first 
connector to enable the processing unit module to be hot plugged into, or 
removed from, the backplane. The backplane has formed thereon a strip 
transmission line adapted to provide an Ethe met bus for interconnecting a 
plurality of the modules. A cable management system for a cabinet used to 
house the module includes at least one vertically extending channel disposed in 
the cabinet and a fastener adapted to open and enable the a cable to be 
inserted into the channel and close to retain such cable within the channel. A 
chassis having a plurality of shelves for supporting electrical modules with a 
partitioning member adapted for removable insertion onto one of the shelves to 
accommodate modules with different widths. An I/O adapter card mounting plate, 
with captive hardware, adapted for securing an array of I/O adapted cards, and 
honey-combed I/O adapter card filler plate to a case. A method for booting 
operating system software into a main memory of a processing unit. 
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DOCUMENT-IDENTIFIER: US 6615404 Bl 

TITLE: Method and apparatus for downloading software into an embedded-system 
Brief Summary Text (9) : 

U.S. Pat. No. 5,647,986 discloses an automated apparatus for wastewater treatment, 
which is controlled by a controller. The controller includes a combination of a 
flash memory and a boot memory, with remote programming capability. The flash 
memory stores the operating program of the apparatus and the boot memory contains a 
boot code, which is required to handle basic communication and reprogramming of the 
flash memory. The controller establishes a connection with a central computer from 
which a new operating program is downloaded, and receives a command to erase the 
contents of the flash memory. After the contents of the latter have been erased, 
the controller begins to reprogram the flash memory with data that is transmitted 
from the central computer. After the programming is completed, the controller 
reboots the processing unit of the apparatus and the apparatus starts to operate 
according to the updated operating program. However, this apparatus has no backup 
or reboot capability in the event of a failure during download and/or programming 
process and requires a separate non-upgradable boot memory. 

Detailed Description Text (5) : 

During the download process, a CRC (Cyclic Redundancy Code) is appended by the 
remote data source (of new software/boot versions) to each block of data that is 
transmitted to the system 10 over the link 14. The controller 11 applies the same 
CRC calculation to the received data and compares the result, which has been 
appended to the data block before transmission. If the results agree, it is an 
indication that the data block has been received successfully, i.e., without data 
errors, and is a correct copy. If the results do not agree, a request is 
transmitted over the communication line 14 to resend the data block and the block 
is then resent by the remote data source. This procedure is well known to a person 
who is skilled in the art. Once a logical sector has been properly received, as 
indicated by a valid CRC code, the sector is programmed by the upgrade program 
being run. The data is then read from the stored sector, and again confirmed, 
following which the status flag at the end of the sector is set to "valid". 
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